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ATTACHMENT A 

RESPONSE TO DOE-RFO COMMENTS ATTACHED TO DOE MEMO ER:BKT:01234 
DATED FEBRUARY 14, 1994 



DOE/RFO COMMENTS ON RESPONSES ATTACHED TO SGS-667-93 ATTACHMENT A 

1. EPA Specific Comment 1 - You have not responded to their 
suggestion that the same field sampling and laboratory procedures 
be used for both background and site data, DOE/RFO agrees with 
this comment. This is truly a background comparison issue. 
Provide an accurate and appropriate response to this comment. 

Concur. The same procedures were used for field sampling and 
laboratory procedures for both site and background. The 
response to EPA Specific Comment 1 has been changed to state 
this. 

2. EPA Specific Comment 2 - Essential nutrients have not been 
eliminated from the protocol in the statistical methodology. State 
this fact in your response. Also state that EPA withdrew this 
comment at our September 29, 1993 meeting. 

Concur. The response to EPA Specific Comment 2 has been 
rewritten to incorporate this. 

3. EPA Specific Comment 6 - EPA, CDH, and DOE/RFO agreed at our 
September 29, 1993 meeting that DQOs were an important issue, but 
should be dealt with independently from the statistical 
methodology. State this in your response. 

Concur. The response to EPA Specific Comment 6 has been 
modified to incorporate DOE’S comment, 

4. EPA Implementation Issue 3 - See DOE/RFO comment immediately 
above regarding DQOs. Restate here. 

Concur. The response to EPA Implementation Issue 3 has been 
modified to state this. 

5. EPA Implementation Issue 5c - This conflicts with the response 
to EPA Implementation Issue 1. Eliminate the inconsistency in both 
the responses to comments and in the statistical methodology 
document. There is confusion regarding detection vs. reporting 
limits. 

Concur. The replaced value equals 0.5 times the reported 
detection limit, The methodology and the response to EPA 
Implementation Issue 5c have been changed to state this. 
There are several different detection limits: instrument 
detection limit, contract required detection limit, etc. The 
reported detection limit is available from the RFEDS data 
base , 

6. You have not responded to EPA‘s general comments in their 
September 21, 1993 letter to DOE/RFO. Provide written responses to 
their general comments. 
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Concur. These have been added to the beginning of Attachment 
B. 

7. CDH Comment 3 - See DOE/RFO comment 5 above. Be consistent. 

Concur. The replaced value equals 0.5 times the reported 
detection limit. The methodology and the response to EPA 
Implementation Issue 5c and CDH comment 3 have been changed to 
state this. 

DOE/RFO COMMENTS ON RESPONSES ATTACHED TO SGS-667-93 ATTACHMENT B 

1. CDH Comment 9 - Your response is counter to prior written 
direction from DOE/RFO. Move the Preliminary Exploratory Data 
Appraisal to the Data Presentation Section as requested by CDH. A 
meeting is not appropriate as this issue has been previously 
discussed between EGtG and DOE/RFO. 

Concur. The document has been changed. 

2. CDH Comment 10 - Your response is counter to prior written 
direction from DOE/RFO. State in your response and in the 
statistical methodology document that this information will be 
informally discussed with EPA and CDH at a meeting with DOE/RFO. 
We do not have to commit to a formal written deliverable. A 
meeting is not appropriate as this issue has been previously 
discussed between EG&G and DOE/RFO. 

Concur. The document has been changed to incorporate this. 

DOE/RFO COMMENTS ON ATTACHMENT C 

1. Figure 1-2 - This figure refers to how the 1993 Background 
Report proposed that these comparisons be made and is not discussed 
in the methodology document. Thus, we request that this figure be 
deleted from the methodology document, 

Concur. Figure 1-2 has been deleted, In addition, the 
paragraph that referenced it (page 6, immediately following 
the section on the t-test) has been deleted. 

2. The first paragraph of page 2 states that the background data 
sets will be taken from the 1993 Background Geochemical Report. 
However, the surficial soil data from Rock Creek and the associated 
UTLs were not included in this report. In addition, no provision 
is made for supplementing these data with the planned background 
surficial soil sampling for FY 94. The text should be corrected to 
reflect these items. 

Concur. The text on page 2 has been rewritten to reflect 
this. 



3. The first paragraph under "Data Collection and Validation" on 
page 2 states that data will be used for OU comparisons without 
waiting for 100% validation. It further states that the impacts of 
using non-validated data will be discussed on a case-by-case basis. 
This may result in a complete rerun of the statistical comparison 
of background and RFI/RI data if only a few percent of the data are 
rejected in the validation process. The individual OU Workplans, 
QAP]P, and QA Workplan addenda should be reviewed regarding the use 
of rejected data. The methodology should state that the OU 
Workplan, QAPjP, and QA addenda will be reviewed prior to using 
rejected data , 

Clarification. The section on page 2 has been rewritten for 
greater clarity. Non-validated data will be used only for 
draft RFI/RIs. Final RFI/RI reports will use only data that 
have undergone validation. Data that have been relected will 
not be used. 

4. The last sentence on page 5 states that a discussion of 
detection limits will be given, but this discussion was not 
included. We request that this discussion be provided. 

Clarification. The intent was not that the discussion be 
included in the Guide, but that it be provided in the RFI/RI 
report that would follow this guidance. The statement on page 
5 has been rewritten to clarify this. 

5. All figures in the statistical methodology document should 
have both figure numbers and consistent captions. Correct this 
situation, 

Concur. This has been done, 
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RESPONSES TO EPA LETTER 8HWM-FF - STATISTICAL COMPARISONS TO 
BACKGROUND AT ROCKY FLATS DATED SEPTEMBER 21,1993: 

GENERAL COMMENTS 

1. Overall, the report is outstanding. It succinctly outhes a comprehensive paradigm for the 
background analysis of inorganic chemicals at RFP. It is obvlous that the mulhhered approach, 
mcorporatmg specific data quahty objecbves, presentatton and graphc analysis, and a senes of 
SIX stahshcal tests has been well thought-out and all possible scenanos considered and problems 
antmpated. It directly addresses the predormnant contenhous and diwsive issue, the proper 
apphcahon of the upper tolerance limit (UTL) approach that has been advanced by DOE. 

On a purely techmcal level, the approach is well-balanced. However, the report appears to be 
overly concerned with Type I or false positwe errors and not as concerned wth Type 11 or false 
negahve errors. From a nsk assessment standpoint, a Type I error can be easlly managed If it 
is unknowgly xncluded xn the nsk assessment smce the analysis can be revisited and 
professional judgement apphed if the nsk associated wth the chemical m queshon becomes 
unacceptable. In contrast, a Type II error cannot be so easlly managed. If a Type II error is 
made, the chemical will be mcorrectly ehmated early in the COC selechon process and wdl 
not be further considered Although it is desmble to rmnimlze or ehrmnate both types of errors 
from the analysis, from a public health perspectwe it is preferable to make a Type I error. 
Chemcals mcluded In the nsk assessment from a Type I error wdl not automahdy be 
remedlated. EPA recommends that for nsk assessment, samphg design should speclfy the 
probabhty of a Type I error as 20% and the probabhty of a Type 11 error as 10% or less. Thls 
is an important item to reach consensus on between EPA, CDH, and DOE. 

Clarification. It is necessary to reach a comprormse between acceptable Type I error 
rates, acceptable Type II error rates, and cost. Each OU should have addressed these 
issues m the OU-specfic workplan approved by DOE and the Agencies. The 
correspondxng background data are now a matter of hlstoncal record, as thls samphg 
program was terrmnated after four years of data collechon. At the September 29, 1993 
meetmg, ail p m e s  agreed to the ~ y p e  I error rates mcoiporated mto the current plan, 
which IS 5 % for the Gehan, quantde, slippage, t-test, and Wilcoxon Rank Sum tests, vvlth 

the Type II error rate left unspecrfied. However, it should be noted that the actual Type 
II error rate has been reduced, and the Type I error rate has been mcreased, because of 
the battery of tests. The UTL test wdl mcrease the Type I error rate and reduce the 
Type 11 exror rate as well. 

2. One addihonal problem that is not addressed rn Dr. Gdbert’s report, perhaps because it was 
outside the scope of work, mvoives data aggregahon. This is a fundamental issue that has yet 
to receive the proper amount of focused attenhon. Without an established methodology for 
ag,gegafmg data wthm Merent enwonmental media, the tune and effort expended m executmg 
the sophisttcated staMxal approach presented in h s  report will be msspent. Although the 
report touches on some aspects of tfw broad problem, it does not directly discuss the issue. 



Therefore, €PA, CDH, and DOE need to address it. 

Clarification. Data aggregahon is another topic, berng addressed by DOERFO, CDH, 
and EPA separately from this forum, which deals stnctly with site-to-background 
companson. 

3. If the agencies can agree that the above concerns wdl be addressed, the background analysis 
approached developed by Dr. Gllbert provides a well-balanced methodology that wdl, if 
implemented properly, lead to a robust background analysis. This objecbve, scientrfic approach 
wdl result 111 venfiable conclusions, expedite the remew and comment penod, and prevent an 
overrehance on professional judgement. 

No response necessary. 

SPECIFIC COMMENTS 

1 Paze 2 Seventh Bullet It is suggested that the same field sampbg and laboratory 
procedures be used for both background and site data. The statement should be extended to 
rnclude data aggregabon. Past review of RFP data from operable units showed mconsistencies 
111 the methodology used to aggregate data. Problems encountered at t h s  phase wrll be 
magmfied at later stages o f  the background analysis. 

Concur. The Same field samphg and laboratory procedures were used for both background 
and site data. 

Clarification. Data aggregahon is another topic, bemg addressed by DOURFO, CDH, and 
EPA separately from forum, whch deals stnctly wxth site-to-background cornpanson. 

2. Thls statement suggests that background 
analysis should be the mbal state m selectmg COCs. Thls is consistent wth the COC selecbon 
methodology developed for Rocky Flats by DOE, EPA, and CDH. However, 111 order to 
manage DOE’S effort 111 background cornpansons, we pornt out that it is not necessary to carry 
all chermcals through an elaborate, bme consumg stahshcal analysis d they can be ehrmnated 
as essentd nutnents or as rnfiquently detected chemcals. It may be more cost-effective and 
expedibous to simply efiirmnate chemcais on the basis of these two prehmurary cntena than to 
conduct a background analysis only to elmmate them later based on the background analysis. 
We suggest that DOE consider h s  m the development of a plan to mplement Dr. Gdbert’s 
approach. 

Clarification. Essenbal nutnents have not been elirmnated from the protocol m the 
stabsbcal methodology. ’ lks comment was wthdrawn by EPA at the September 29, 1993 
meetmg. 

3. 5. Task 1. Observabon 4. Second Bullet This statement expresses concern about 
measurements that are less than the contract requmd detecaon hmts (CRQL) but above 
rnstrument detecbon limts (IDL). According to a s k  Assessment Gwdance for Superfund, 



Human Health Evaluahon Manual, Volume I, Part A, these measurements should be "J" coded 
and interpreted as esbmated values They should not be viewed as non-detected chemicals. If 
they are currently classified as non-detect chemcals in the RFP background geochemcal report, 
the entue valzdatxon process currently m place should be reevaluated. 

I Clarification. There has been confusion over the detecbon hmts and theu apphcabon A 
qualifier of "J" indicates that the reported value is between the mstrument detecuon hmits 
and the contract requued detecbon hmits. A nondetect has a reported value of a detecbon 
hmt, not the detected value, and conveys less mformabon than a "J", 

4. Page 9. Paragraghs 3 and 4 The essence of k s  discussion is that a hot measurement 
(HM) concentration should serve as a "safety net" that can prevent "hot spots" from passrng 
unnohced m a nsk assessment. It should be noted that h s  need has been prevlously recogmed 
and was addressed m the ongmal flow chart devlsed dunng the summer 1992 meetmgs tnvolving 
EPA, DOE, and CDH. At that tme, it was agreed that a nsk-based concentrahon (RBC) would 
effectwely serve as the "hot measurement." Although a UTL has some uthty m idenbfjmg hot 
spots, there is no need to conduct a lengthy analysis if the hghest detected concentrabons do not 
exceed a predeterrmned RBC and pose an unacceptable human health nsks. Thus, it is possible 
to have measurements above the UTL but below an RBC m whch case there would be httle 
reason to consider the chermcal further. 

I 

Clarification. The Guide for Conductmg Stahsbcai Compansons of RFYRI Data and 
Background Data at the Rocky Flats Plant (called The Guide subsequently) addresses 
stahstzeal detemmabon of the presence or absence of analytes, and does not address human 
health effects. For each OU, addibonal tests wdl deterne if the analyte concentrabons 
present are below regulatory (ARARs) and/or human health effect (PRGs) levels, but that 
is external to the stahstml discussion at hand. 

5. Page 10. Third and Fourth Bullet, This statement refers to Iowenng the potentd for a Type 
I, false positwe error to umg a 99 percent UTL on the 99 percentde. However, thu concern 
is not properly balanced agmst the potend for a Type 11 error. A false negabve could have 
profound consequences on the nsk assessment and subsequent remedy selected for the site. 

Do not concur. If the 95% UTL were used, then a very h g h  percentage of data pomts 
would be considered pCoCs, because theoreQdy, even a background populatlon will have 
5% of readings above the UTL. A site, even if its concentrabon levels are slightly above 
background, may have considerably more than 5 % of its readtngs above the U13+5B5 . Any 
analytes that show a false negative on thrs test wdl still be consxdered pCoCs If they test 
positwe on any of the other statmcal tests. 

6. Paye 1 1. Second P m m a ~ h  Thts paragraph suggests that data quality Objectives @QOs) 
be estabhshed at the design stage of the studies. Although h s  is a relevant comment m the 
context o f  planning a background analysis, the background and most of the OU pl-g and 
samphg has already been completed. Thus, thrs comment 1s appropnate m theory but there is 
httle chance for hplementabon. Rentahzed effort should be directed to establishrng DQOs 
where they were not prewously estabhshed, and analymg whether the samplhg efforts 

1 
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1 EPA, DOE, and CDH must reach consensus on procedures for defmg non-detects. 

Concur. The Guide states that non-detects wdl be considered to be one-half of the reported 
detecbon hmit, rn accordance with EPA guidance. 

I 2 EPA, DOE, and CDH must reach consensus on what hot measurement value should be used. 

Concur. Our methodology uses a value of m,,, 
3. EPA, DOE, and CDH must estabbsh data quallty objecbves whch address acceptable power 
and confidence levels, requued detecbon limts, and antrcipated data aggregabon. 

Clarification. The draft RIs for each OU have a sectron for reviewrng data quality Each 
OU manager bears the responsibhty for ensumg that DQOs are met for his or her OU. 
Ths issue w d  be dealt w th  mdependently from the stahsbcal methodology, as was agreed 
to by EPA, CDH, and DOE at the September 29, 1993 meetmg. 

I 4 
his cover letter Are these assumptrons v&d9 What are the consequences if the assumphons 
are wolated? Can this be handled rn an uncertamty analysis? 

EPA, DOE, and CDH must revisit the assumphons which Dr Gdbert lists on page two of 

I Clarification. All of the assumphons bsted, except for the last four, are difficult to quanQfy 
l and are thus not "vahd" or "invahd" These last four are now answered individually. 

The same field-samphg techmques are used for background and site, so this assumphon is 
vahd. 

Measurements are not always vahdated by thud-party subcontractors before the draft RFURI 
stabsbcal tesmg has been completed, so ttus assumphon is not vahd. When the data 
vahdabon results have been obtamed, the data are reanalyzed, and the fmal RFI/R.I contams 
no rejected data. 

Background data were checked for outhers, per EPA comments upon the 1992 Background 
Geochemd Report, and extreme outLen were excluded from staWxal analysis m the 1993 
Background Geochermcal Report, so h s  assumpaon is not entxreiy valid. However, OU 
data outliers are not typically deleted, although data from the OUs are checked for 
"geochemd reasonableness", and any unusual resuits are discussed m the ensumg reports. 

The rnstrument detecbon limts are not always reported m the data bases, so this assumpbon 
is not completely valid. However, the costs of recovermg thls mformabon would be 
considerable. 

5. EPA, DOE, and CDH must reach consensus on a paradigm for implementatlon. The issues 
to be worked out mclude: 



a. The appropnate background data sets by analyte, medium, and locatxon. 

Concur. 
Populatxons” addresses how this wdl be done. 

The secQon of The Guide entxtled “Determine Background and OU Target 

b How to deal with clearly non-random (e g , spatxal) patterns. 

Concur. The Guide states m the Professional Judgement sectzon that spatral patterns are 
subject to professional judgement, whch is then subject to EPA and CDH revlew 

c. Measurement errors and multxple nondetects. 

Concur. Measurement errors are an rnevltable part of physical data. Efforts are taken 
throughout the data-collechon process to mmmize enors. When non-detect replacement is 
necessary (i.e., for t-tests or UTL tests), nondetects are dealt with by replacing the data 
value w ~ t h  ‘/4 of the reported detectzon hmit. 

d Structure for the formal stat~stzcal tests 

Concur. The Guide fumshes this structure 

e. Data aggregaoon for cornpanson rn the stat~sbcal tests 

Clarification. Data aggregaaon is another topic, being addressed by CDH and EPA 
separately from th~s forum, whch deals stnctly with site-to-background cornpanson. 



'RESPONSES TO CDH LETTER - STATISTICAL MXTHODS FOR THE COLMPARISON 
OF REMEDIAL INVESTIGATION DATA TO BACKGROUND DATA AT ROCKY 
FLATS PLANT, DATED SEPTEMBER 13,1991 

1 The Division would hke to emphaslze the importance of effectwe graphcal presentahon of 
data to enhance the understandmg and mterpretatton of the stahshcal tests. The Division 
beheves that the development of effechve graphical procedures to display and mterpret both site 
and background data is essenhal to the usefulness of  the methodology and should not be 
overlooked or down-played. The Divlsion requests that specific graphcal techmques be 
developed and mcluded m the "stabst~cal strawman" methodology. 

Concur. The Guide Speczfically addresses graphical technlques. 

2. The Division does not recommend the use of a nsk based hot measurement companson value 
111 the hot measurement cornpanson. The use of nsk based decisions is not appropnate m the 
context of compansons to background 

Concur. The hot-measurement companson value IS not nsk-based. 

3. As noted m Dr Gilbert's report, the proper treatment of non-detects and mulbple detechon 
lrrnits is cnhcal to the implementahon of his recornmendahom. Both of these issues occur 
frequently I.II Rocky Flats data sets. Therefore, the Division recommends that DOE ernphasxze 
s p d c  protocol for proper treatment of non-detects and mulhple detectton hmits m the 
"strawman" methodology. 

Concur. The Guide states that non-detects wdl be dealt with by replacrng the data value 
with '15 of the reported detecbon hmit. 

4. The Division agrees with Dr. Gdbert that professional judgement is necessary in evduatmg 
the results of  stat~st~cal tests. However, it IS not the Divxsion's mtentron that professional 
judgement be a subshtute for an madequate site mvesbgahon or as a tool to dismss dubious 
data. The scope of appropnate professional judgement and iimtahons on its apphcatton should 
be outlined m the "strawman" methodology Guidelines and cntena for malung decision based 
on professional judgement should also be identtfied. 

Concur. The Guide restncts professional judgement to several specific areas. 



ATTACHMENT C 

RESPONSES TO EPA: HESTMARK LE'ITER 8HWM-FF RECEINED 10/25/93 AND TO 
CDH LETTER "DOE PROPOSED METHODOLOGY FOR STATISTICAL COMPARISON 
OF REMEDIAL INVESTIGATION DATA AT THE ROCKY FLATS PLANT" FROM G 
BAUGHMAN TO R. SCHASSBURGER, DATED 10/13/93 



Response to EPA Hestmark letter 8HWM-FF received 10/25/93 

1 To d e t e m e  the appropnate background and operable unit populabons for companson, 
we understand that some matchng of the two populabons is done by geologists and chermsts. 
Data for an analyte in a non-background area are grouped accordmg to a combmabon of 
background classes whch represent mdependent background populabons. A table that cross 
references the operable umt populabons and the background populabons wiU be provided. 

I Concur. The strawman has been changed to requlre tables that cross-reference OU 
media to background media. 

2 A more exphcit statement of the null hypothesis that is being tested will be mcluded In 
additson, a fixed p value of 0 05 wdl be used for each of the mferenbal stabsbcal tests as 
wntten in the strawman proposal There was some inconsistency m what was wntten m the 
proposal and what was stated in the meetlng regarding the p value A fured value of 0 05 is 
what we wlll accept 

Concur The strawman states that p values must be less than or equal to 0 05 to 
demonstrate a significant difference from background Footnote 3 on page 5 of the 
strawman, whch was not clear on this point, has been deleted 

3 All references to cornpanson of background and operable umt populabons for orgmcs 
wiU be removed Background compansons apply to morgmcs and radionuclides only 

Do not concur. Although background compansons for organics are not commonly used, 
there are mstances when it may be apphcable, in which wide-rangmg organic 
contammabon is due to non-site-specific anthropogemc sources. We want to retan the 
opbon of performmg background compansons for these orgmcs, when geochemists or 
geologists determme that it is apphcable to do so In these mstances, we wdl retam the 
burden of proof, and the apphcabrllty of the companson wiU be subject to EPA and CDH 
approval. 

The strawman has been rewntten to state that background cornpansons for orgmcs wdl 
be done on a hrmted, case-by-case basis, subject to El?A and CDH approval 

4 The use of professional judgement m mterjzebng the results of the graphlcal displays and 
stabsbcal analyses wdl be hrmted to considerabon of spatd distnbubon, temporal 
distnbubon, and pattern recognrbon concepts. The strawman proposal mcluded five 
addibonal cntena These wdl be deleted m the fmal implementation document. 

Concur The five cntena (mtermedia mteracbons and geochemical processes, not an 
expected contammant, blank data, regional background range, and mfluence of field 
actrvitres) have been deleted. 

I 



5 The non-background populahon is defined as the entire operable unit remedial 
mvesbgabon set. The data aggregabon for the purpose of background companson wdl be 

I done withm the area defined by the operable unit boundanes. 

~ Concur Analysis wdl be done on an OU-wide basis 

6 The attached flowchart, "Background Companson Methodology", distnbuted at the 
meetmg unll be clanfied. It is EPA's understanding that 
hot measurement test the battery of mferenhal stabsbcal tests (Gehan, Quantde, 
Shppage, and T-Test) provided the data sabsfies the condihons stated m the strawman and on 
the flowchart. If any one of these tests, mcludmg the hot measurement test, shows 
sigmficance, the analyte will be further considered, usmg professional judgement, as a 
contammant of concern. The flowchart would benefit from the addibon of decision blocks 
after each test mdicahng the next step if significance is demonstrated or not. 

the data sets wlll undergo the 
I 

Clarification The chart "Background Companson Methodology" attached to EPA's 
memo is not the same as that distnbuted at the September 29, 1993 meetmg and 
contamed withm the strawman proposal The difference is that nonparametnc ANOVA 
tests are given as opbons to the Gehan test m the chart within the strawman proposal 
Because the Gehan method is not standard and w d  therefore incur pracbcal liabrlrhes 
(e g , the method has not been adequately tested and venfied, prehmary usage shows it 
to requxe excessive man-hours, and subcontractors w d  need to be instructed m its use), 
we want to retam the opbon of perfomng standard nonparametnc ANOVA tesbng, 
usmg the Wdcoxon or Kruskal-Walhs tests, instead of the Gehan test. 

Additional clarification. The suggested decision blocks are not necessary. All tests will 
be performed, if apphcable, regardless of whether other tests demonstrate sigmficance. 

Concur with the need to redo the flowchart This has been done. 

6. (conbnued) We also have some specific queshons that need to be addressed m the final 
document: 

a. What happens to data which is cmed  through the shppage test but does not quahfy for 
the t-test? 

Clarification. The data that do not quahfy for the t-test will be routed to the "At Least 
One Test Sigmficant7" block The flowchart has been remsed to show h s .  

b What is the basis for the 20% detect value as the cntena for the Quantde test? How does 
th~s cntena relate to the cntena for applying th~s test as stated m Dr. Gdbert's report on 
page 207 

Clarification. Dr. Gdbert's method proposed loolung up tabulated values for n and r 
parameters. The quantde test could be correctly apphed only if the largest n values were 
all detects. Our stabsbcians have stated that, typically, th~s restncQon equates to the 



largest 20% or less of the combmed sample sEes bemg detects, and recommend usmg a 
flat 20% to simphfy applicabon. 

c What is the basis for the cntena of N > 20 value for background and operable unit data? 

Clarification. Our stabsbcians denved th~s value fiom apphcabon of the Central Limt 
Theorem for a two sample problem. If both samples have N=20, then there will be 38 
total degrees of freedom, whxh wdl pemt assumpbons about the distnbubon. 

7 EG&G’s clam that these impacts [of implementmg Dr Gdbert’s recommendat~ons] could 
range from $30,000 up to $120,000 per operable urut is not supported by the mformabon 
prowded. In fact, it appears that there is some emdence that implementabon wdl not 
negabvely impact costs or schedules. 

Do not concur. Because the Gilbert method requlres addibonal work, there will be cost 
and/or schedule impacts. 

In addibon to the impacts menboned above, cost impacts may result if the Gehan method 
is used. For OU11, approximately 200 hours were requlred to perform the Gehan test, 
when less than 40 hours would have been sufficient to perform standard ANOVA testmg 
However, the majonty of these costs appear to be one-hme costs such as codmg 
development Subsequent tesbng on the same OU indicate that the cost impacts may be 
as httle as 30 hours for a small data set. 



Response to CDH letter "DOE Proposed Methodology for Stahshcal Companson of 
Remedial Inveshgabon Data at the Rocky Flats Plant" from G. Baughman to R 
Schassburger, dated 10/13/93 

1 To mmmize any potenbal future misunderstandings of ths agreement, the Division feels 
that it is cnbcal for the Agencies to develop a formal guidance/pohcy document 
msbtuhonallzlng the agreement. The Strawman document was wntten for the purpose of 
fachtatmg agreement among the Agencies However, the end users of this document wdl be 

The 
majority of these people were not mvolved m the development of thrs methodology. It is 
cnbcal to the future of thrs agreement that final documentahon of thrs agreement be 

methodology This formal guidance should be completed in parallel with the implementabon 
of the agreement 

I the operable umt managers and sub-contractors prepanng and rewewmg RFI/RI reports 

developed to clearly and concisely guide future end users m the implementabon of thrs I 

Concur When the strawman has been completed and accepted by all concerned pmes, 
it WLU then be rewntten as a procedure for stat~sbcal companson of OU data to 
background 

2 The Division recommends that the btle of this document be revised to more accurately 
reflect its content and mtent, that bemg methodology and guidehes for the companson of 
site data to background data. The Diwsion proposes the btle, "Guide for Conductmg 
StahstIcal Compansons of RFI/RI Data and Background Data at the Rocky Flats Plant," for 
considerabon. 

Concur The CDH's proposed htle is an improvement to the current htle, and has been 
adopted. 

3. One of the central themes of Dr. Gilbert's recommendabons was the need for stahshcians 
to be mvolved throughout the enhreprocess. However, stahshcian involvement is not 
discussed m the methodology. The diwsion requests that the role of the statIstIcian in 
implementabon of this methodology be c ld ied  m th~s document. 

Concur. StatMxians wdl be employed to venfy that the methods used are correct. The 
strawman has been rewntten to incorporate thrs. 

4 The Division does not beheve that references to specific DOE subcontractors are 
appropnate m th~s document. The Diwsion recommends DOE review al l  references to sub- 
contractors and, where appropnate, modify the reference to more accurately reflect DOE'S 
role and responsibllihes. 

Concur. References to DOE subcontractors have been ehmated. 



5 This secbon (Deterrmne Background and OU Target Populahons) o u h e s  the steps for 
matchmg site and background populahons. However, it is unclear exactly how the matchmg 
will be implemented. The Division recommends that the rabonale for combmmg 
medidgeology groupings for tesbng be dekled in h s  secbon. For example, any cntena for 
mmimum group size necessary for stahsbcal testmg should be specified. The Diwsion 
further recommends adding a table or diagram depictmg the general rabonale for grouprng 
data by media and geology 

Concur The strawman states that the OU will match one or more of several specified 
background media. In addlbon, the strawman has been changed to requue that a cross- 
reference be performed between the site and one or more background media. 

6 As discussed dumg the September 29th meebng, and emphaslzed by Dr. Gllbert, it is 
c n t d  to stahsbcal hypothesis testmg that the hypothesis to be tested is exphcitly dehed 
and clearly stated. The Division recommends a statement of the test and null hypotheses, m 
both "enghsh" (narrahve quahtabve descnpbon) and stahsbcal terms, be added to thu secbon 
of the methodology so there is no msunderstanding of what is bemg tested. This statement 
should also address confidence and power requirements for the tests 

Concur The strawman has been modified to requlre stahsbcal and prose statements of 
the null and alternabve hypotheses 

7. The Division does not agree with the blanket statement at the begmmng of ths 
discussion, "Under current IAG schedule condibons, analyhcal data wdl not be 'validated' 
when the background compansons wdl be made m each draft report." 'lbs clam is not 
substanbated by the schedules submtted by DOE m the approved OU work plans and is m 
dlrect contradicbon to Dr. Gllbert's Task 5 recommendahons. Dr. Gllbert states that, 
"These data quahty evaluabons are conducted pnor to descnpbve graphcal analyses and 
formal stahsbcal tests." In finahzing ths methodology, the Diwsion recommends that DOE 
follow Dr. Gllbert's recommendabons for data validahon before formal graphcal 
presentabon and stahstd testmg The need for vanance from ths approach w d  be 
considered by the Division on an OU specific basis. 

Do not concur Under the present system of data vahdahon, the non-vahdated data are 
used only for the draft RFI/Rz 
The lag hme between receivmg data from the laboratory, and validated data from the 
mdependent subcontractor can exceed one month. Watmg for 100% validahon may 
impact schedules, but wdl probably not change the results m the final RFVRI. The 
potenhal impacts of using non-vahdated data at each OU wdl be discussed on a case-by- 
case basis. 

The final RFI/RI is based solely upon vahdated data. 

8. The Division recommends DOE add a discussion of detechon hmts to h s  sechon of the 
methodology In the past there has been confusion as to what detecbon hmts are bemg 
reported and used (instrument detecbon hmts vs contract hmts vs reportmg hmts). Part of 
h s  confusion may be because detecbon hmts have not been formal discussed. Thrs sechon 
should state what detecbon limts are to be used m stabshcal testing and how they are 



determmed from the WEDS data set. 

Concur. The strawman addresses detechon limits, and it specifies how determinahons 
are made on how to handle non-detects 

9 The Division recommends that ths sectton (Prehrmnary Exploratory Data Appmsal) be 
moved to the Data Presentahon sechon. 

Concur. This secbon has been moved to the Data Presentahon sechon. 

10. The Division mterprets this sechon as descnbing the informal data analysis conducted 
dunng RFI/RI preparahon and not normally included m the formal RFI/RI report. The 
Division recommends addmg language to mdicate that this mformal data analysis wdl be 
made avadable and reviewed with the regulators in evaluahng the appropnateness of the 
scope of the formal RFI/RI proposal. 

Clarification. We have added language to this secbon to clanfy that tlus informal data 
analysis wdl be mformally discussed with CDH, EPA, and DOEYRFO. However, this 
wdl not consbtute a formal deliverable 

11. The Division does not agree with DOE’s recommendahons that box plots are apphcable 
only when there are no non-detects The problem of eshmahng percenues for data sets with 
mulhple non-detects was not resolved by Dr Gilbert. The Diwsion recommends that when a 
reasonably small percentage of non-detects are present, percentdes be esttmated using 
Maxlmum Llkehhood Estrmahon (MLE) techmques in constructtng box plots. 

Concur. We wlll provide box plots unless the percentage of nondetects exceeds 50% 
The 50% figure is chosen for consistency wth  the 1993 Background Geochemcal 
CharactenzaQon Report (September 30, 1993). 

12. The Division does not agree wth DOE’s suggesbon that hstograms are not useful for 
small or hghly censored data sets, such as morganics. As stated by Dr Gdbert, such 
hstograms are not hkely to be useful m wsually assessmg whether the data sets are better 
modeled by a normal or lognormal distnbutlon However, they may stdl be useful to 
vlsually compare the spread, central tendency, and skewness of the two data sets to look for 
differences that may be important. 

Concur. We wdl prowde hstograms unless the percentage of nondetects exceeds 50%. 
Bars 111 the hstogram wlll be shaded to mdicate the percentage of detects and non-detects 
withm each bar mterval. 

13. The Division recommends that a discussion be added to thls sectton of the methodology 
to address what to do when a UTL 99/99 can not be reasonably esbmated or is unknown (le 
small or hghly censored background data set). 

Concur. We have modified the strawman to state that professional judgement, and use of 



geochemical background data from the literature, wd1 be used. The result will be a 
geochemical mterpretabon of data, subject to agency rewew and approval. 

14 The reference in Footnote 2 to OU 1 is not appropnate and should be removed The 
inferenbal tests conducted at OU 1 were the result of a compromise agreement, are not 
precedent settmg for other OUs and are not the tests bemg proposed m thls document. 
However, as stated m this note, hmted professional judgement as presented later m ths 
document may be applicable. 

Concur Thrs footnote has been deleted 

15. Thrs discussion (Footnote 3) should be moved to the DQOs or statisbcal test defmbon 
secbon of the document. 

Clarification. Thrs footnote has been deleted We mtend to use a p value of 0 05, and 
the footnote made that mtent unclear 

16 The Diwsion does not agree with the hmitabons DOE has placed upon the Slippage Test. 
The slippage test can be apphed to data sets when the largest background point is a non- 
detect. If the largest background data point is a non-detect then logic must be applied to 
d e t e m e  if the shppage test is apphcable, but the test should not be categoncally 
elimmated 

Concur We have rewntten the strawman to state that, if the largest background data 
pomt is a non-detect, we w d  apply judgement to mveshgate whether or not the slippage 
test is apphcable 

17. The Division recommends hrmtmg the use of professional judgement to the first three 
cntena; spabal dstnbubon, temporal distnbubon, and pattern recognibon. In addihon, it is 
recommended that the mtroduchon to thls secbon include acknowledgement that m applymg 
professional judgement, the "burden of proof' hes solely on DOE. Professional judgement 
will only be considered by the Division on a hmited basis where well documented and 
defensible evidence is presented 

Concur We have ehmnated the last five cntena from the strawman, and acknowledged 
that we wdl bear the burden of proof. 

18 To make the process more efficient the task of ehmatmg non-detected analytes should 
be completed pnor to data presentabon. The flow chart should be modified to reflect thls 
change. 

Concur We have changed the flowchart. CDH's comment improved the process. 

19 This flow chart is confusmg and difficult to follow due to the many muhple and 
undefined branches. To mmmrze the potenbal for rmsunderstandmg h s  chart must either 
be clarified or deleted. 



Concur. The flowchart is too important to delete. It has been clanfied Lmes denotmg 
the flow of mformation have been deleted, keeping only the h e s  denoting flow of 
control, 111 accordance with common flowchartmg technxques Decision blocks have been 
transformed into diamond shapes Alternatwe "No" paths have been added for the blocks 
labeled "No Non-Detect Present ..OU Data Normally Distnbuted?", and "At Least One 
Test Significant?" Fmally, the block representmg the condibons whch must be met pnor 
to performing the t-test has been changed to reflect the condibons given in the text. 



ATTACHMENT D 

GUIDE FOR CONDUCTING STATISTICAL COMPARISONS OF W R I  DATA AND 
BACKGROUND DATA AT THE ROCKY FLATS PLANT 
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I It is important to establish a common approach leadrng to a common hst of possible 
contarmnants for each OU To th~s end, Figure 1, GENERAL APPROACH TO 
DETERMINING ttCONTAMINANTStt was developed. In thu general techque, a "Tool- 
Box" approach is employed to m v e  at one common hst of contaminants for each OU (or 
subdivision), for all funcbonal aspects of the RFI/RI and CMS/FS 

Guide for Conductmg Stat~st~cal 
Compansons of RFURI Data and Background Data 

At the Rocky Flats Plant 

I General 

Th~s document is rntended to provide gmdehes for OU-to-background compansons of data, and 
to exphcitly discuss approaches to the issue of determmng OU-specific contarmnabon. The OU- 
to-background companson wdl be applied for inorgmcs and radionuchdes. In addibon, the 
companson may occasionally be performed for organics on a Itnuted, case-by-case basis, subject 
to EPA and CDH approval 

As mdicated, several disciphnes such as the Human Health or Ecological a s k  Assessors and 
Regulatory speciahsts may pare the hst of contarmnants to "Contammants of Concern" (COCs) 
based on factors germane to then apphcahon (e.g , toncity) 

The text below follows Figure 2, FLOWCHART FOR COMPARING OU DATA TO 
BACKGROUND 

I Start 

Determine Backmound and OU Tawet Pormlations 

Appropnate geographical, geological, and temporal data sets wrll be defined for companson 
Thls is essenttally a matchmg exercise so that Site (OU) data sets are comparable to background 
sets Considerabon wdl be given to issues such as: 

Geologic matenals 
Hydrostrabgraphlc urut 
Temporal comparabhty 
Sample sne for statts~cal tests 
Confidence rn gedhydrologic regime deternunahon 
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The background data sets will be taken from the 1993 Background Geochemstry 
CharactemaQon Report (EG&G, September, 1993), except for surficial sods Rock Creek 
surficial soil samples were used as background for OUs 1 and 2, and will be used untd the FY94 
surfkial sod samphg data is avadable. Surficial sods are scheduled to be sampled m FY94 to 
supplement the Rock Creek data and the FY94 samples wdl be used subsequently as background 
surficial sod data The followmg media have defined backgrounds. groundwater (Rocky Flats 
Alluvium, valley fill alluvium, colluvium, weathered sandstone, and unweathered 
ArapahdLararme formatton rocks), surface water (Rock Creek and Woman Creek), seeps, 
stream sediments (Rock Creek and Woman Creek), seep sediments, and sods (Rocky Flats 
Alluvium, colluvium, suTficial, weathered claystone, and weathered Arapahoe, Lamme 
sandstone). Site m d a  WIU be cross-referenced to one or more background media. 

Set DOOs 

DQOs are established to define data needs for each of the RFI/RI tasks, coordinate that 
collecbon acbmhes support those needs, and ensure the quahty and quanhty of resultant data. 
Three stages are used in the development of DQOs. 

Identify Decision Types: 
Identtfy and mvolve data users, 
Evaluate avadable data, 
Develop a conceptual model of the study site, and 
Specify RFURI objecbves, and antxipate the decisions necessary to achieve the 
obj ecbves. 

Identify Data Uses and Needs: 
Idenbfy data uses, 
Idenbfy data types, 
Idenbfy data-quahty needs, 
Idenhfy data-quanbty needs, 
Evaluate samphg and analysis opoons, and 
Rewew data precision, accuracy, representatweness, completeness, and comparabhty 
(PARCC) 

Design Data Collection Program: 
Assemble data-collecbon components, and 
Develop data-collecbon documentabon. 

Data Collection and Validation 

Under current IAG schedule condittons, analyt~cal data may not be 100% "vahdated" when the 
background compansons are made m each draft report. However, non-validated data wdl be 
used only for draft RFYRIs Fmal RFI/RI reports wdl use only data that have undergone 
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validabon Data that have been rejected will not be used The potenbal impacts of using non- 
validated data will be discussed on a case-by-case basis m the final reports 

Data Presentation 

A "prehminary" exploratory data appmsal wlll be performed to obtm a "feel" for the data 
This wdl mvolve techniques and idenhficabon of issues such as 

Gross summary sbbsbcs 
Spabal arrays 
Temporal plots 
Samphng strategy comparability evaluabon 
Affected media matnx 
Hlt rabos 
Non-detect rates 
Detecbon hmit/quanbtabon hmit issues 
Extent of data qualificabons "J", "B", etc. 
Bstogramslboxplotslother visuals 
DQO adequacy/completeness assessment 

731s step wdl help guide the need for, and evaluate the appropriateness and applicabihty of 
further analysis, evaluate assumpbons, and ascertam the impacts and hmtatrons m light of the 
actual data as collected. Informabon generated dunng the exploratory data appmsal wdl be 
used 111 evaluatmg the appropnateness of the scope of the formal RFURI proposal. Results wdl 
be mformabonally discussed in a meetmg with EPA, CDH, and DOE/RFO. 

Several data-presentatron techniques were idenbfied by Dr Gllbert as appropnate for different 
condibons To perform them all for all compounds 111 a standard full suite is not necessary 
when it is clear from a prehminary renew that the vast majonty of data points for some 
compounds are entuely or almost entuely non-detects 

Accordmgly, we have refined the methodology as follows. 

Box plots wll be used when the percentage of non-detects is 50% or less. 

Histograms wdl also be used when the percentage of non-detects is 50% or less Bars m 
the hstogram wdl be shaded to mdicate the percentage of detects and non-detects wthm each 
bar mterval 

Probability plots, ordered Listings, and other graphics will be used as appropnate. 

As mdicated by the OU1 process, visual presentabon of the data is important. Interpretable 
graphcs wdl be produced to the extent that they fachtate analysis. In general, graphcs wdl be 
a central feature of analysis. 
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BACKGROUND COMPARISON METHODOLOGY TOOL BOX APPROACH 

Employing Bounding-Benchmark Companson (Hot Measurement), Inferenbal Stahsbcs, and 
Professional Judgement 

General 

The tool-box approach employs a bounding-benchmark cornpanson, mferenhal stabsbcs, and 
professional judgement. This approach was forwarded m the OU1 comment-resoluhon process, 
endorsed by Dr. Gdbert, and is widely apphed m the hazardous waste lndustry and 
envlronrnental business across Amenca It employs a "weight-of-evidence" framework wherein 
all three aspects are factored into the determinahon of what IS a Site (OU) contaminant. 
StatWmans will be used to venfy that the methods used are correct 

Bou nding-Benchmark Corn 1) 

0 

0 

0 

0 

A hot-measurement test will be performed that wll compare each analyte concentrahon to 
an upper-limit value for that analyte. 

The upper-linut value will be the value at whch there is a 99 % probabfity that 99 % of the 
background distnbuhon will be below thu value m,w). If the mm cannot be 
calculated or reasonably esbrnated, then background values from techmd hterature and 
professional judgement wlll be used. The resultmg geochemical interpretahon of data wdl 
be subject to Agency review and approval. 

The VIT+99 is requlred instead of a toxlcity-based value because a smgle hst of potenhal 
contarmnants must be used by many disciplines (Human Health, Ecological, Regulatory, 
etc ,) to ensure consistency across the RFI/RI and CMS/FS Reports The subjecbve nature 
of what is "hot", as well as toxicity and ARAR considerahons, WIU be dealt with by the 
speciahsts who determine COC's specific to theE disciplme. 

In addihon to ensurmg that hgh concentrabons do not get overlooked, the m,w is an 
important tool for idenbfying locabons of suspected elevated concentrabon ~fl the "nature and 
extent " secbon 
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BackPround CornDanson Using Inferential Stabstical Methods 

Based on Dr. Gllbert's work, the following mferenbal stat~sbcal tests wdl be used to compare 
background data sets to data sets compiled at the Operable Units (OUs). These data sets wrll 
be compded and compared by analyte, and by the correct background data set (1 e , colluvium, 
alluwum, alluvlum -t- colluvium, surface soils, etc [See Determine Background and OU Target 
Populabons]) 

I 

It should be noted that Dr. Gllbert's recommendahons establish a framework that emphaslzes 
using the most appropnate test avadable. Thus professional judgement will be necessary both 
in apphcabon of inferenbal tests, as well as thew mterpretabon Addibonally, withm the 
framework of a battery of tests drawn from a "tool box" of methods, it is requested that EPA 
and CDH remam open to consultabon on the use of other tests as appropnate 

The results of all tests (hot-measurement, inferenbal) wlll then be evaluated m hght of 
professional judgement. This process is depicted on Figure 3, BACKGROUND 
COMPARISONS METHODOLOGY 

If hot-measurement or inferenbal stabsbcal tests show that the concentrabon of a given analyte 
in the OU data set is not greater than the concentrabon m the background data set, and if 
considerabons in the professional-judgement arena do not overnde, then the analyte is considered 
not to be a contarmnant 

If either the hot-measurement test or at least one mferentd stabsbcal test shows that the 
concentrabon of a given analyte in the OU data set may be greater than the concentrabon in the 
background data set, then professional judgement (using temporal and spabal analysis, as well 
as pattern-recogmbon concepts) is agam applied to see if the analyte concentrabons m the two 
data sets are actually different. 

After the hot-measurement test and pnor to the use of mferenbal stabsbcal testmg, the issue of 
non-detects must be dealt with for all tests except the Gehan test, whrch can be apphed with non- 
detects present. For all other tests, non-detects should be replaced with a value of 0 5 bmes the 
applicable reported detecbon hmt, followmg EPA guidance (Stabsbcal Analysis of Groundwater 
Momtormg Data at RCRA Facihbes, Addendum to Intenm Final Guidance, July 1992), but 
r-g the performance of simple subsbtubon decreases with an mcreasmg proporhon of non- 
detects 

The handhng of nondetects, and the presence of mulbple detecbon hmts in the RFEDS data 
base, requues the use of good professional judgement along wth the general guidance Offered 
here. The use of g r a p h d  displays of data will assist m the handhg of hgh-value nondetects. 

Detecbon hmts vvlll be discussed in the RI report 



Gehan Test or Nonparametnc ANOVA Test 
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o The Gehan test is a nonparametnc test and can be used when muhple detecbon limits are 
present. The Gehan test wlll be apphed without replacing non-detects. These are the 
pnncipal favorable attnbutes of the Gehan test 

o Standard nonparametnc ANOVA tests (Wdcoxon Rank Sum and Kruskal-Waks) are widely 
used in enwronmental assessment, and are discussed rn EPA guidance (Statst~cal Analysis 
of Groundwater Momtonng Data at RCRA Facihhes, Addendum to Intenm Frnal Guidance, 
July 1992) These tests requlre replacement of non-detect values, either by simple 
subsbtutton or mmmum-hkehhood methods 

o For the Gehan or nonparametnc ANOVA test, a p-value will be generated and p-values that 
are equal to or less than 0 05 wdl normally be considered indicahve of a significant 
difference from background Statements of the test and null hypotheses wdl be given, in 
both stattshcal and narratwe terms. 

Ouantile Test 

o The quantde test is also a nonparametnc test and can be considered as a rapid screening test 

o Due to limitahons in the quant.de test, the test urlll only be used if the largest 20% of the 
combined background and site data are detects. 

o A p-value will be generated and pvalues that are equal to or less than 0.05 will rndicate a 
significant difference from background. Statements of the test and null hypotheses Wrll be 
given, rn both stattst~cal and narrahve terms. 

SlippaFe Test 

The shppage test is a nonparametnc test and can be considered as a rapid screening test. 

Due to hmitahons rn the slippage test, the test wdl possibly not be used if the largest 
background value is a non-detect If the largest background value is a non-detect, then 
professional judgement wdl be apphed to detemne whether or not the shppage test 1s 
apphcable. For example, if the second largest background value is a detect and is sirmlar 
rn value to the largest background value, it could be used rn place of the largest value 
(although the replacement must be taken mto account when mterpretmg the test results). 

A p-value w d  be generated and p-values that are equal to or less than 0.05 wdl rndicate a 
sigmficant difference from background. Statements of the test and null hypotheses wdl be 
given, rn both stabst~cal and narrattve terms. 
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T-Test 

o The t-test is a parametric test and is very commonly used when testrng the difference 
between means of two data sets 

o Due to hmitabons rn the t-test, the test will be applied in cases where both background and 
OU data are normally distnbuted and contam at least 20 data pomts, and less than 20% of 
the background and OU data are classified as non-detects 

o A p-value wdl be generated and p-values that are equal to or less than 0.05 wdl rndicate a 
significant difference from background Statements of the test and null hypotheses wll be 
given, in both stabsbd and narrabve terms 

Professional Judgement 

The followng general guidelrnes w.111 be used individually and collecbvely, 111 conjuncbon with 
the above companson and statisttcal "tools" to ascertam if a reported analybcal detectton(s) 
consbtutes contaminabon at the OU When professional judgement is applied, documented and 
defensible evidence wdl be furnished, and DOE wll beax the "burden of proof". 

Spatial distribution of analytes above background are or are not mdicabve of contaminabon 
due to waste-related acbvibes at the OU Spabal plots, rnterpreted m a source-to-receptor 
conceptual model, m addbon to compound-specific mobhty considerabons, generally assist 
in interpretabon of rnconclusive results. 

Temporal distribution of analyte concentrabons at a staQon mclmtes the "high" value(s) 
is(are) outlier(s). Time-senes plots at wells or surface-water locabons can generally be used 
to lmk apparently msigmficant outlier reports to seasonal or hydrological phenomena, and 
vice versa 

Other associated analytes are detennrned not to be contarmnants 111 the sample or at the 
stabon Then thu may be added to cumulabve ewdence ("burden of proof") that the analyte 
rn quesbon is not a potenhal contarmnant of concern. Pattern-recognition concepts are 
useful 111 idenbfymg anomahes as well as confirrmng "fingerpnnt" associahons. 

I 
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